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ABSTRACT: Longleafpine (Pinuspalustris)onceoccupied60-90million acresbut it is found on <3
million acrestoday.Much of the remaininglongleafhabitatno longercontainstherepresentativeunderstory
plantcommunities,so recentefforts arefocusingon usingfire to restorethem.However, little is known
aboutthe long-termimpactsof this strategy.A unique studyon the OsceolanationalForestin northern
Floridaallowedusto determinethelong-termeffectsof winterprescribedburning appliedat frequenciesof
1, 2 or4 yearsover a 40 yearperiodon the abundanceanddiversityof insectsandotherarthropods.Plots
burnedannuallyhad the lowestdiversity while plots burnedevery2 or 4 yearsweresimilar.All three
treatmentsreducedarthropoddiversitybelowthat of unburnedcontrols.Burning did not increasethenumber
of ratespeciesbutarthropodcommunitycompositionwereaffected.Over100 specieswereaffectedby
burning.Spidersas a groupwere themostseverelyaffectedbut arthropodsin 11 otherorderswerealso
impactedby winter burning.Somepopulationsrespondedpositivelyto burning while otherswerereduced.In
manycases,4 yearswasnotenoughtimefor arthropodpopulationsreducedby burning to recoverto the
levelsfound on unburnedcontrols.Theresults suggestthat someareasshouldbeleft unburnedto remain
overall diversity on thelandscape.

Longleafpine,Pinuspalusiris, forestsonceoccupied>24 million hectaresin thesouthernUnited States,
Today, <1.3 million hectaresremainas small isolatedparcels(OutealtandSheffield 1996).Of those,less
than I million retainthe longleafpine/grasslandassociation.Althoughmostagreethat increasinglongleaf
pine abundancein the landscapeandrestorationof existing.degradedlongleafpinecommunitiesis a
desirablegoal,how to achievethatgoal is unclear.Undernaturalconditionslongleafpine communities
probablyburnedduring the growing seasonand growing seasonfiresarerecommendedfor longleafpine
communitymaintenanceandrestoration(Frost1990).However,burning largeacreagesduringthegrowing
seasonat recommendedfire frequenciesis difficult because-thegrowing seasonprovidesfewerdayswhen
wind and fuel conditionsare good andnewEnvironmentalProtectionAgency restrictionson smokeand
volatile emissionsfrom prescribedburning may preventsignificantincreasesin growing seasonburning.
Therefore,dormantseasonprescribedburning is likely toremainanimportantmanagementtool for longleat
pine communities.Wetook advantageof a unique long-termstudyon theOsceolaNationalForest(Baker
Co., FL) wheregrowing seasonburnswere appliedto longleafpine standsovera 40 yearperiod at
frequenciesof 1, 2, or 4 years.Thestudywas replicated(N=6) and includedunburnedcontrol plots.The
studywas conductedfrom November1994 to October1999. -

We measuredarthropodabundancewith pitfall trapsand termite abundancewith woodentrapblocks.We
alsomeasuredlargewoodydebrisvolume,log decompositionandnitrogencontent,andlive anddead-plant
materialon the plots. Logs wereplacedon theplots in November1994 andsampledannually.(1
log/year/plot)to measuredecompositionrates(changein specific gravity)andchangesin nitPogencontentof
the wood.Woodenblocks (5x]Ox2Scm)were distributedoverthe plots(15/plot) andmonitoredeveryother
month for termitesovera two-yearperiod.

We operated8 pitfall traps/plotevery othermonth throughoutthe study.Fourpitfalls were locatedalong3 m
long logs and 4 werealong 3 m long metal drift fences.Wedid not seeany interactionbetweenarthropoduse
of logs and burn frequencyso wecombinedthe two typesof trapsfor analysesof burneffectson arthropods.

The frequencyof burning hadno effect on the overall amountof largewoody debrison the plots or the
numbersof snagsbut it did affect the volume of logs. Plots burnedannuallyor biennially hadlower log
volumesthan plots burnedquadrennially.The rateof log decompositionand theloss of nitrogenfrom wood
wasunaffectedby burningfrequency.Winterburning frequencyalso hadno effecton termite abundance.
Theseresultssuggestthat winterburning has little effecton the wood decomposercommunity of longleaf
forestsbut that winter burningdoesreducelargewoody debrislying on the forestfloor.
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Burning alteredthecompositionof the live and deadplantmaterialon theforestfloor. Total deadplant
matterwasalmost5 timeshigheron the unburnedcontrolplots thanon the annuallyburnedplots.Likewise,
live plantbiomasswas over4 timeshigheron theunburnedplots.Annual winterburning causednearlya 20-
fold reductionin palmettobiomassand a 5 fold increasein grasses.Gallberry wasunaffected.

Welookedat over163,000arthropodsfrom,31 orders,265 families,and932genera.We observedan overall
increasein total arthropodabundanceand biomassin burnedplotscomparedto-unburnedones it-this-was
do to oneveryabundantmillipede.Frequentwinterburning reducedthediversityof ground-dwelling
arthropodsbutdid not affectoverall richnessor the numberof raregenera(<5 caughtl5years).Frequent
burningreducedarthropodcommunitysimilarity.

Weclassifiedeacharthropodinto oneof four groupsby feedinghabits.Dormantseasonburningreduced
predatorscomparedto. unburnedcontrols.Detritusfeedersincreasedin abundancewith burning,herbivore
numberswere the sap~eon all treatments,andomnivoresas a groupwerealso relativelyunaffectedby
dormantseasonburrtihg.

A total of 86 differentarthropodswere affectedby dormantseasonburning in someway. Frequentburning
reducedthe abundanceof 41 generaand in manycases4 yearswasnotenoughtime for their populationsto
recover.Thirty-onegeneraincreasedwith frequentburning and 14 generaexhibiteda responseto
intermediatefrequenciesof burning.

Theseresultsare thefirst to showhow burningovera long periodof time affectsarthropods.Theslow
recoveryrateof somanyspeciessuggeststhatmanagementorientedtowardconservationof biodiversityin
longleafpineshouldincludeareasexcludedfrom fire. Ourplotswere less than 1 habutthey apparentlywere
largeenoughto providea refugefor a numberof species.In addition, the unburnedplots wereinvaluablefor
researchallowing us todetecteffectson a numberof speciesthatotherwisewould have-gone-unnoticed
without them.
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